ABSTRACT
The exact nature of the precursors of testosterone''"' in human endocrine tissue is not clear. Many studies on the incubation of whole ovaries with progesterone (Goldzieher Sc Axelrod 1960; Kase et al. 1961; Sandor 8c Lanthier 1960; Solo¬ mon et al. 1956 ), have shown synthesis of testosterone in very poor yield.
Evidence that testosterone can be formed from other precursors such as de- hydroe^î'androsterone (DHEA) has been obtained by Cohn 8c Mulrow (1963) with adrenal tissue, and by Klempien et al. (1961) •-H ,4_. Table 3 gives the percentage of DHEA to androgens after purification and correction for losses. Of the total radioactivity, 36 % was recovered as testosterone and 3 % as androstenedione. The conversion of testosterone to oestrogens has not been studied. (1962) who found 18% of the initial radioactivity in androstenedione and 5.4 % in testosterone; this difference can be explained by the finding that in the rabbit follicle testosterone can eventually arise from androst-5-ene-3/.,17/.-diol and not from androstenedione (Gospodarowicz 1964) and is indirectly confirmed by the fact that androstene¬ dione has a very low total radioactivity as compared to that of testosterone, a second explanation could be a very low level of 17-oxydase activity which might provoke an accumulation of radioactivity in testosterone. When progesterone-14C is used as the starting material in the incubation, the yield of testosterone and androstenedione is very low (0.43 % and 2.6 % respectively). These results are quantitatively similar to those of Smith 8c Ryan (1961) who incubated progesterone-14C with human follicular tissue, and to those obtained by Kase et al. (1961) following the incubation of progesterone-3H with whole ovaries. A comparison of the conversion of progesterone-14C to androgens with that of DHEA-14C indicated that progesterone could not be the alone precursor of androgens in the ovaries in vitro to any large extent.
In order to determine the exact role of pregnenolone in the synthesis of testosterone, pregnenolone-3H was incubated with follicular tissue and DHEA was obtained in a yield of 5 %, testosterone and androstenedione in yields of 3 % and 0.3 % respectively. The DHEA could, therefore, arise from pregneno¬ lone and probably the metabolic pathway is that shown in Fig. 1 When rabbit follicles are incubated with pregnenolone-7a-3H, a conversion of 7.5 % to progesterone is obtained. When the incubation is performed with progesterone-14C, 20a-hydroxypregn-4-en-3-one was obtained in a yield of 14.5 %. This product was not obtained by incubation with acetate, which sug¬ gests that while the follicle possesses a 20a-hydroxylase, this enzyme plays a minor role in the follicle, and the quantity of 20a-hydroxypregn-4-en-3-one synthesized, is therefore small. The 20a-hydroxypregn-4-en-3-one does not, therefore, appear in the follicle until the tissue gives rise to corpus luteum. This is supported by the work of Hilliard et al. (1963) who showed that the follicle is of relatively minor importance in the synthesis of 20a-hydroxypregn-4-en-3-one.
